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(54) Title: CHIMERAS OF HEPATITIS C VIRUS AND BOVINE VrRAL DIARRHEA VIRUS 
(57) Abstract 

Disclosed is a polynucleotide comprising a chimeric viral RNA which contains: a 5' nontranslated region (5* NTR), an open reading 
frame (ORF) region, arid a 3' nontranslated region (3* NTR) wherein at least one of said regions is chimeric. "Hie chimeric region 
comprises a first nucleotide sequence from a pestivirus in operable linkage with a heterologous nucleotide sequence. The chimeric viral 
RNA is replication-competent. Preferably the pestivirus sequence is from a bovine viral diarrhea virus and the heterologous nucleotide 
sequence is from a hepatitis C virus. Also disclosed are a method for identifying compounds having antiviral activity agaisnt hepatitis C 
virus, a genetically-engineered chimeric RNA virus' and a vaccine against bovine viral diarrhea virus. 
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What is Claimed is: - 

1. A polynucleotide comprising a chimeric viral RNA which comprises; 

(a) a 5 ' nontranslated region (5 ' NTR); 

(b) an open reading frame (ORF) region; and 

(c) a 3 ' nontranslated region (3 ' NTR); 

wherein at least one of said regions is chimeric and comprises a first nucleotide sequence 
from a pestivirus in operable linkage with a first nucleotide sequence from an hepatitis C ■ 
virus (HCV), and wherein said chimeric viral RNA is replication-competent. 

2. The polynucleotide of claim 1 , wherein the chimeric region is the 5 ' NTR and 
the first pestivirus nucleotide sequence is from a bovine viral diarrhea virus (BVDV). 

3. The polynucleotide of claim 2, wherein the BVDV nucleotide sequence is 
located at the 5' terminus of the chimeric 5' NTR and comprises 5' RUAU. y i. 

4. The polynucleotide of claim 3, wherein the first HCV nucleotide sequence in 
the chimeric 5' NTR comprises an internal ribosome entry, site (IRES). 

5. The polynucleotide of claim 4, wherein the ORF and the 3' NTR consist of 
. second and third BVDV sequences. 

The polynucleotide of claim 5, wherein the 5' terminal sequence comprises 5' 

7. The polynucleotide of claim 4, wherein the ORF comprises a second HCV 
sequence encoding at least one structural protein operably linked to a second BVDV 
sequence. 

8. The polynucleotide of claim 1, wherein the pestivirus is BVDV and the 
chimeric region is the 3' NTR. 

9. The polynucleotide of claim 8, wherein the first HCV sequence in the 
chimeric 3 ' NTR comprises the HCV 98 bp 3 ' terminal element (SEQ ID NO:X) operably 
linked to the first BVDV sequence. 



6. 

GUAU. 
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10. A method for identifying compounds having antiviral activity against 
' hepatitis C virus (HCV) comprising the steps of: 

(a) providing a first cell containing a chimeric viral RNA which is replication- 
competent in the cell, the chimeric viral nucleic acid comprising a 5' nontranslated region (5' . 

5 NTR), an open reading frame (ORF) region; and a 3 ' nontranslated region (3 ' MTR); 
wherein at least one of said regions is chimeric and comprises a first nucleotide sequence 
from a pestivirus in operable linkage with a first nucleotide sequence from an hepatitis C 
virus (HCV); 

(b) providing a second cell containing the pestivirus; and 

10 (c) comparing the replication efficiency of the chimeric viral RNA acid in the 

presence and absence of a test compound to the replication efficiency of the pestivirus in the 
presence and absence of the test compound^ 

wherein a greater reduction in compound-induced replication efficiency of the chimeric viral 
RNA than the pestivirus indicates the compound has anti-HCV activity. / 

15 

11. The method of claim 10, wherein the chimeric region is the 5' NTR and the 
first pestivirus nucleotide sequence is from a bovine viral diarrhea virus (BVDV). 

12. The method.of claim 11, wherein the BVDV nucleotide sequence is located 
20 at the 5 ' terminus of the chimeric 5 ' NTR and comprises 5 ' RUAU. 

13. The method of claim 12, wherein the first HCV nucleotide sequence in the 
chimeric 5' NTR comprisesan internal ribosome entry site (IRES). 

25 14. The method of claim 13, wherein the ORF and the 3' NTR comprise second 

and third sequences from the BVDV. 

15. The method of claim 10, wherein the pestivirus is BVDV and the chimeric 
region is the 3 ' NTR. 

30 

16. A genetically-engineered virus comprising a chimeric RNA genome which 
comprises: 

(a) a 5 ' nontranslated region (5 ' NTR); 

(b) an open reading frame (ORF) region; and 
35 (c) a 3 ' nontranslated region (3 ' NTR); 
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wherein at least one of said regions is chimeric and comprises a first nucleotide sequence 
from a pestivirus in operable linkage with a first nucleotide sequence from ah hepatitis C 
virus (rICV), and wherein said chimeric RNA genome is replication-competent, 

5 17. The genetically-engineered virus of claim 16, wherein the chimeric region is 

the 5' NTR and the first pestivirus nucleotide sequence is from a bovine viral diarrhea virus 
(BVDV). 

18. The genetically-engineered virus of claim 16, wherein the BVDV nucleotide 
40 sequence is located at the 5' terminus of the chimeric 5' NTR and comprises 5' RUAU and 

the first HCV nucleotide sequence in the chimeric 5 ' NTR comprises an internal ribosome 
entry site (IRES). 

19. A vaccine against bovine viral diarrhea virus (BVDV) comprising an 

1 5 immunogenic ally-effective amount of a genetically-engineered virus comprising a chimeric 
RNA genome having: 

(a) a 5' nontranslated region (5' NTR); 

(b) an open reading frame (ORF) region; and 

(c) a 3 ' nontranslated region (3' NTR); . 

20 wherein at least one of said regions is chimeric and comprises a first nucleotide sequence 
from BVDV in operable linkage with a first nucleotide sequence from an hepatitis C virus 
(HCV), and wherein the genetically-engineered virus is attenuated as compared to BVDV. 

20. The vaccine of claim 19, wherein the chimeric region is the 5' NTR and the 
25 BVDV nucleotide sequence is located at the 5' terminus of the chimeric 5 ' NTR and 

comprises 5' RUAU and the first HCV nucleotide sequence in the chimeric 5 ' NTR 
comprises an internal ribosome entry site (IRES). 

21. A polynucleotide comprising a chimeric viral RNA which comprises: 
30 (a) a 5' nontranslated region (5' NTR); 

(b) an open reading frame (ORF) region; and 
* (c) a 3' nontranslated region (3' NTR); 
wherein at least one of said regions is chimeric and comprises a first nucleotide sequence 
from a pestivirus in operable linkage with a heterologous nucleotide sequence and wherein 
35 said chimeric viral RNA is replication-competent. 
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